DOCUMENT RESUME 



ED 463 152 SE 065 782 



TITLE 


Hubble Space Telescope Deep Field Lesson Package. Teacher's 
Guide, Grades 6-8. Amazing Space: Education On-Line from the 
Hubble Space Telescope. 


INSTITUTION 


National Aeronautics and Space Administration, Washington, 
DC. 


REPORT NO 
PUB DATE 
NOTE 

CONTRACT 
AVAILABLE FROM 
PUB TYPE 
EDRS PRICE 
DESCRIPTORS 


EG- 1997 (01) -002-GSFC 

1997-00-00 

74p . 

NAS 5-26555 

Web site: http://www.stsci.edu/pubinfo/amazing-space.html. 
Guides - Classroom - Teacher (052) 

MF01/PC03 Plus Postage. 

♦Astronomy; Earth Science; * Inquiry; Junior High Schools; 
Middle Schools; *Science Activities; Science Education; 


IDENTIFIERS 


Space Sciences 

♦Hubble Space Telescope; National Science Education 
Standards 


ABSTRACT 





This lesson guide accompanies the Hubble Deep Field set of 
10 lithographs and introduces 4 astronomy lesson plans for middle school 
students. Lessons include: (1) "How Many Objects Are There?"; (2) 

"Classifying and Identifying"; (3) "Estimating Distances in Space"; and (4) 
"Review and Assessment." Appendices contain students sheets for other 
classroom activities and more useful information. (YDS) 



Reproductions supplied by EDRS are the best that can be made 
from the original document. 



SE 065 782 



CM 

in 



m 




Hubble Space Telescope Deep Field Lesson 
Package. Teacher's Guide, Grades 6-8. 

Amazing Space: Education On-Line from the 
Hubble Space Telescope. 



National Aeronautics and Space Administration 



U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 
EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 

Q This document has been reproduced as 
received from the person or organization 
originating it 

Q Minor changes have been made to improve 
reproduction quality. 



• Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



ERjt 



2 



BEST COPY AVAILABLE 



Amazing Space: 

Education On-Line from the Hubble Space Telescope 

■S3P ■ 



\ ' ■ • ' 




Lesson Package 

Grades 6-8 
4 Classroom Activities 
Lithographs 
Teacher's Guide 




Table of Contents 



Teacher Information 

Introduction ;•... 1 

Objectives 1 

How to Use the Teacher’s Guide 1 

To Find World Wide Web Resources 1 

To Obtain this Package 1 

Warm Up Activities 1 

General Background 2 

“Words from the Scientist” 2 

National Science Education Standards 3 

Shape of the Hubble Deep Field Image 4 

Activity One: How Many Objects Are There? 5 

Hubble Deep Field Camera A 6 

Hubble Deep Field Camera B 7 

Hubble Deep Field Camera C 8 

Activity Two: Classifying and Identifying 9 

Astronomers’ Chart 10 

Classifying and Identifying Objects 11 

Activity Three: Estimating Distances in Space 12 

Estimating Distances in Space 13 

Order Suggested by Astronomers 13 

Activity Four: Review and Assessment 14 

About Galaxies 15 

What is This? 16 

Appendix A — Student Worksheets 

Activity One A-l 

Activity Two A-5 

Activity Three A-8 

Activity Four A-10 

Appendix B — Other Useful Classroom Activities and Information 

What Does a Million Look Like? B-l 

How Many’s a Million? Billion? Trillion? B-3 

999,999 Cans of Soda on the Wall?! B-5 

Glossary B-6 

How to Contact STScI B-7 

Credits B-7 




3 



Introduction 

Do you want to take your class on a field trip to the edge of the observable universe? If so, join Professor 
Wifpic and the cadets of the Hubble Academy as they count, classify and analyze objects from the Hubble 
Deep Field, almost 12 billion light-years away. 

In this lesson, students will examine the Hubble Deep Field image and simulate the process astronomers 
use to count, classify and identify the objects in the image. These objects include spiral, elliptical and 
irregular galaxies, as well as a few individual stars. 

Objectives 

After completing this lesson, the student will be able to: 

• Generate questions that can be answered using scientific inquiry 

• Collect and interpret scientific data 

• Describe the characteristics used to classify galaxies and explain the relationships between those 
characteristics 

• Apply estimation skills to scientific data 

• Begin to conceptualize the vastness of the universe 

(For more information on content standards addressed by this lesson plan see page 3.) 

How to Use the Teacher’s Guide 

The Teacher’s Guide is designed to accompany the Hubble Deep Field set of ten lithographs. The guide 
provides background information, directions and student worksheets to allow the teaching of four activities 
related to the lithographs. These activities require students to gather and analyze data as they estimate 
and classify the objects in the Hubble Deep Field image. 

The full field lithograph can be displayed to allow a view of the whole Hubble Deep Field image. For the 
estimation and classification activities, the guide includes handouts that students may use individually or 
in cooperative groups. The final activity provides an imbedded performance assessment that helps gauge 
student understanding of the concepts in the lesson. 



To Obtain this Package 

Contact NASA Headquarters Education Division or your local NASA Teachers Resource Center. A listing 
of the resource center nearest you can be accessed at: http://nssdc.gsfc.nasa.gov/planetary/ntrc.html 

Warm-Up Activities 

• Describe a possible method for estimating the number of objects in the Hubble Deep Field image. 

• Think about and then write down several questions that you would like answered about the objects on 
the lithograph. 

• Devise different ways to classify the objects in the Hubble Deep Field image. 




To Find World Wide Web Resources 



The Hubble Deep Field web-based lesson plan can be accessed at: 
http://www.stsci.edu/pubinfo/amazing-space.html 
Hubble Deep Field background information can be accessed at: 
www.stsci.edu/EPA/background-text/hdf.txt 
A tutorial on galaxies can be accessed at: 

altair.syr.edu:2024/SETI/TUTORIAL/galaxies.html 
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General Background 



Several hundred never-before-seen galaxies are visible in the “deepest-ever” view of the universe, 
called the Hubble Deep Field, made with NASA’s Hubble Space Telescope. Besides the classical 
spiral- and elliptical-shaped galaxies, the image includes a bewildering variety of other galaxy shapes 
and colors that provide important clues to understanding the evolution of the universe. Some of the 
galaxies may have formed less than one billion years after the Big Bang. 

Representing a narrow “keyhole” view all the way to the visible horizon of the universe, the Hubble 
Deep Field image covers a speck of sky 1 /30th the diameter of the full moon. This is so narrow that 
just a few foreground stars in our Milky Way Galaxy are visible. These stars are vastly out numbered 
by the menagerie of far more distant galaxies — some nearly as faint as 30th magnitude, or nearly four 
billion times fainter than what the human eye can see. Though the field is a very small sample of sky 
area, it is representative of typical galaxy distribution in space. Statistically, the universe looks the 
same in all directions. 



“Words from the Scientist” 

Ray Lucas, Astronomer at the Space Telescope Science Institute 

The study of the Hubble Deep Field is typical of the work astronomers do today in attempting to 
understand how galaxies formed and evolved over the history of the universe. When faced with ob- 
jects we do not fully understand, we try to classify them based on their observable traits. We first have 
to see which traits are the most important to measure or count; and second, we have to decide which 
procedure to follow when using our classification system. Sometimes the most important characteris- 
tics or methods are also the easiest to see, but sometimes nature is more subtle. Sometimes we find 
that our ways of studying a problem are unwieldy or unsuitable. Sometimes even our fundamental 
assumptions about a problem are challenged, and we find that different questions need to be asked. 

This is an exercise in which students can identify galaxies’ observable traits for purposes of classifica- 
tion and then attempt to identify relationships and patterns among the traits. Once such patterns and 
relationships are established, the questions of why they exist and their significance can be addressed. 
Tests also can be designed to probe for more answers. Just as scientists find in their own everyday 
work, students will see that the answers are not always easy or clear and that some interpretation is 
always required. Perhaps even entirely new ways of looking at data may be required to reach plau- 
sible answers to questions. 

This exercise helps students learn about the value of graphically representing data as a means of 
identifying trends, as well as the importance of sharing scientific results with peers. Although the 
lesson is designed for use in middle school science classes, it is hoped that these exercises will serve 
as a springboard that launches students into a lifetime of learning in any field of study. After all, even 
the oldest professional scientist is still a student of nature! 
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National Science Education Standards 

National Academy Press, 1996 



CONTENT STANDARD A 

As a result of activities in grades 5-8, all students should develop: 

ABILITIES NECESSARY TO DO SCIENTIFIC INQUIRY 

• IDENTIFY QUESTIONS THAT CAN BE ANSWERED THROUGH SCIENTIFIC 
INVESTIGATIONS: 

Students should develop the ability to refine and refocus broad and ill-defined questions. An impor- 
tant aspect of this ability consists of students’ ability to clarify questions and inquiries and direct 
them toward objects and phenomena that can be described, explained, or predicted by scientific 
investigations. Students should develop the ability to identify their questions with scientific 
ideas, concepts, and quantitative relationships that guide investigation (p. 145). 

• RECOGNIZE AND ANALYZE ALTERNATIVE EXPLANATIONS AND PREDICTIONS: 
Students should develop the ability to listen to and respect the explanations proposed by other 
students. They should remain open to and acknowledge different ideas and explanations, be 
able to accept the skepticism of others, and consider alternative explanations (p. 148). 

• COMMUNICATE SCIENTIFIC PROCEDURES AND EXPLANATIONS: 

With practice, students should become competent at communicating experimental methods, 
following instructions, describing observations, summarizing the results of other groups, and 
telling other students about investigations and explanations (p. 148). 

• USE MATHEMATICS IN ALL ASPECTS OF SCIENTIFIC INQUIRY: 

Mathematics is essential to asking and answering questions about the natural world. Mathematics 
can be used to ask questions; to gather, organize, and present data; and to structure convinc- 
ing explanations (p. 148). 



UNDERSTANDING ABOUT SCIENTIFIC INQUIRY 



• Scientific explanations emphasize evidence, have logically consistent arguments, and use 
scientific principles, models, and theories. The scientific community accepts and uses such 
explanations until displaced by better scientific ones. When such displacement occurs, science 
advances (p. 148). 
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Content Standard G 

As a result of activities in grades 5-8, all students should develop understanding of: 

NATURE OF SCIENCE 

• It is part of scientific inquiry to evaluate the results of scientific investigations, experiments, 
observations, theoretical models, and the explanations proposed by other scientists. Evalua- 
tion included reviewing the experimental procedures, examining the evidence, identifying 
faulty reasoning, pointing out statements that go beyond the evidence, and suggesting alterna- 
tive explanations for the observations. Although scientists may disagree about explanations of 
phenomena, about interpretations of data, or about the value of rival theories, they do agree 
that questioning, response to criticism, and open communication are integral to the process of 
science. As scientific knowledge evolves, major disagreements are eventually resolved through 
such interactions between scientists (p. 171). 



Shape of the Hubble Deep Field Image 

The Wide Field Planetary Camera 2 (WFPC2) is actually four cameras in one; each camera looks at 
adjacent pieces of the sky. The resulting four separate pictures are combined together, like tiles, to 
create a mosaic. Three of the cameras (labeled A, B, C) are “wide field” but only in a relative sense. 
They look at a piece of sky only one-tenth the diameter of the full moon. A fourth camera, called the 
“planetary camera” (labeled PC) has an even narrower view, and looks at an area of sky only one- 
fourth the area of the wide field cameras but at twice the resolution. The image from the smaller 
camera, when combined with the three wide field images, create the unique “stair step” appearance of 
full field WFPC2 pictures. 



A 


pc ipil 


B 


C 



I 



o 

ERLC 



4 



7 



